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ABSTRACT
The objective of the present study was to conduct a systematic review of the treatment 
alternatives for the absence of interdental papilla (AIP), a clinical situation that can have aesthetic 
and phonetic impacts. A search for original articles, in humans, reporting more than one case, without 
language restrictions, dealing with therapeutic alternatives for AIP, was conducted in the databases 
of MEDLINE and EMBASE. The strategy included [(“interdental papilla” OR “black triangles” 
OR “open gingival embrasure”) AND (“treatment” OR “therapy” OR “reconstruction”)] up to the 
year of 2010, resulting in seven studies being included. One study was found upon checking the 
reference lists and was added, bringing the total to 8 studies. The sample size ranged from two to 
19 participants. Six of the eight studies used periodontal surgical techniques and fi ve associated 
the subepithelial connective tissue graft. Two studies treated AIP with reticulated hyaluronic acid 
gel. The follow-up time ranged from four to 24 months. The results, in relation to the interdental 
space area, ranged from 43% to 100% of fi lling and the reduction of the distance between the 
contact point and the tip of the papilla ranged from 0.73 to 2.8 mm. Two studies did not describe 
the results numerically. It was concluded that the therapeutic results presented by the authors were 
positive. However, it is necessary to take into consideration that the designs of the studies included 
here have a weak capacity for generating scientifi c evidence. As studies with a randomized clinical 
trial design are not conducted to respond to this clinical question, the results of the present study 
should be used with caution.
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Ausência de papila interdental – revisão sistemática sobre as 
modalidades terapêuticas disponíveis
RESUMO
O objetivo deste estudo foi realizar uma revisão sistemática sobre as alternativas de 
tratamento da ausência da papila interdental (API), situação clínica que pode trazer impactos 
estéticos e fonéticos. Uma busca por artigos originais, em humanos, apresentando mais de 1 
caso, sem restrição de idiomas, que tratassem sobre alternativas terapêuticas para a API foi 
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realizada nas bases de dados Pubmed e Embase. A estratégia incluiu: [(“interdental papilla” 
OR “black triangles” OR “open gingival embrasure”) AND (“treatment” OR “therapy” OR 
“reconstruction”)] a partir do ano de 2010, resultando em sete estudos incluídos. Um estudo 
foi encontrado na verifi cação das listas de referências e adicionado, totalizando 8 estudos. O 
tamanho amostral variou de dois a 19 participantes. Seis dos oito estudos utilizaram técnicas 
cirúrgicas periodontais e cinco associaram o enxerto conjuntivo subepitelial. Dois estudos 
trataram a API com gel de ácido hialurônico reticulado. O tempo de acompanhamento variou de 
quatro a 24 meses. Os resultados em relação ao espaço/área interdental variaram de 43 a 100% 
de preenchimento e a redução da distância entre o ponto de contato e a ponta da papila variou 
de 0,73 a 2,8 mm. Dois estudos não descreveram numericamente os resultados. Conclui-se que 
os resultados terapêuticos apresentados pelos autores foram positivos. Entretanto, é preciso 
levar em consideração que o delineamento dos estudos incluídos tem fraca capacidade de gerar 
evidência científi ca. Enquanto estudos com delineamento do tipo ensaio clínico randomizado 
não sejam realizados para responder essa pergunta clínica, os resultados do presente estudo 
devem ser utilizados com cautela. 
Palavras-chave: Revisão Sistemática; Papila Interdentária; Terapia; Periodontia. 
INTRODUCTION
The absence of the interdental papilla, generating black triangles, is a large 
concern for dentists and for patients. It favors the impaction of food, the occurrence 
of phonetic problems and can cause great aesthetic damage when it occurs in the 
anterior region, even when changes of only 2 mm occur (1,2). The etiology of the 
loss of the interdental papilla is multifactorial, and may or may not be associated 
with effects of periodontal diseases. Many factors may infl uence the absence of 
interdental papilla, including aging, loss of alveolar bone height in relation to 
interproximal contact, angulation of the root, triangular crowns, change to the papilla 
during orthodontic alignment and traumatic oral hygiene procedures (3). Filling the 
interdental space may require a multidisciplinary approach involving orthodontic, 
periodontal and restorative treatment. Therapy of the black triangles may be performed 
using non-surgical, surgical and restorative prosthetic methods (3). Regarding the 
surgical methods, mainly Miller’s Class I and II vestibular gingival recessions, the 
literature supports predictability of the root coverage (4). However, in Miller’s Class 
III (which involves the loss of interproximal bone tissue), partial coverage of the 
recession occurs; while, in cases of Miller’s Class IV, there is no predictability of 
root coverage, although it can occasionally be achieved (4).
Apparently, there is no consensus, in the literature, on clinical recommendations as 
to how to proceed in treating cases of the absence of the interdental papilla. That being 
the case, the objective of the present study was to gather data from a systematic search 
of the literature about current treatment alternatives of situations involving the absence 
of the interdental papilla. This may help the clinician in making therapeutic decisions. 
The present study is described according to the recommendations of PRISMA (5).
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METHODS
Eligibility criteria
The scientifi c articles included dealt with therapeutic alternatives for the absence 
of the interdental papilla, were original studies, in humans, were not case reports, had no 
language restrictions, setting the year 2010 as the lower limit for publication.
Among the studies that met the criteria for eligibility, those that were not related to 
the subject of the present review or that deal with treating the absence of papilla between 
implants were excluded.
Information sources and search
A systematic search in the databases of MEDLINE and EMBASE was conducted 
to locate scientifi c articles that dealt with therapeutic alternatives for the absence of 
the interdental papilla. The search strategy included [(“interdental papilla” OR “black 
triangles” OR “open gingival embrasure”) AND (“treatment” OR “therapy” OR 
“reconstruction”)]. Further, the bibliographic references of the selected studies were 
evaluated to identify possible studies, not previously located using the steps mentioned 
above. The database searches were conducted until April 7th, 2016.
Study selection
The selection was conducted in two phases. Phase 1 involved analysis of titles and 
abstracts of all studies that resulted from the search strategy. Phase 2 involved reading 
the complete texts of the studies selected in Phase 1. Two readers (MAMH and MLM) 
participated independently in both phases. Differences between the two were discussed 
until consensus was reached. It is important to stress that, in the two phases, the readers 
were blind as to the authorship and origin of the study.
Data items
The following information was collected from all the studies included: author(s), 
year and country of publication, sample size, classifi cation of the type of defect, treatment 
(technique used for closing the interdental space), follow-up time and results.
Quality of the reports from the studies
Two reviewers (MAMH and MLM) evaluated all the studies included according 
to the version of the CARE checklist (6).
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Summary measures
The results were evaluated in relation to the interdental space area, with the 
percentage of fi lling and the reduction of the distance between the contact point and the 
tip of the papilla in millimeters. The initial evaluation and the fi nal evaluation (greater 
follow-up time shown in the studies) were compared.
RESULTS
Study selection
The search strategy resulted in a total of 493 articles. Through the analysis of the 
titles, 452 were excluded. After exclusion by title, the 41 remaining articles were evaluated 
by the abstract using the same criteria, and 34 were excluded. The 7 remaining articles were 
read in full text. One study was found by checking the reference list and was included. 
The fl owchart of the selection of the studies is shown in Figure1.
Study characteristics
The eight studies selected were published between the years 2010 and 2015. 
They were conducted in different countries: one in Brazil (7), four in India (8-11), 
one in Argentina (12), one in Iran (13) and one in Saudi Arabia (14). All studies were 
published in English. The sample sizes of the articles ranged from two (7,12) to 19 (9) 
participants, and from two (12) to 39 (9) sites. Six (7–12) of the eight studies included 
presented treatment alternatives for the absence of interdental papilla through surgical 
techniques. The follow-up time ranged from four (7) to 24 (12) months. All studies report 
both objective and subjective, positive results. Data from the eight studies included in 
the systematic review are described in Table 1.
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Quality of the reports from the studies
The results of the evaluation of the quality of the reports of the studies included 
are summarized in Table 1. Only item 8b was excluded, as it was not applicable to the 
studies selected.
TABLE 1 – Evaluation of the quality of the case reports according to the CARE checklist.
Pinto et al., 
2010
Jaiswal 
et al.,
2010
Carranza 
et al., 
2011
Sawai and 
Kohad, 
2012
Mansouri 
et al.,
2013
Kaushik 
et al.,
2014
Awartani 
and 
Tatakis, 
2015
Muthukumar 
and 
Rangarao, 
2015
1. Title: to have the 
words “case report”
Yes  No  Yes  No  No  No  Yes  Yes
2. Key words Yes  Yes  No  Yes  Yes  Yes  Yes  Yes
3a. Abstract 
(introduction) What is 
unique about this case? 
What does it add that 
is new?
No No  No - No  Yes  No  No  No
3b. Abstract: symptoms 
and important clinical 
fi ndings
 No  No  No  No  No  No  No  No
3c. Abstract: main 
diagnoses, interventions 
and results
 Yes  Yes Incomplete  Yes  Yes  Yes  Yes  Yes
3d. Abstract; 
(Conclusion) main 
lessons taken from this 
case?
 Yes  Yes  No  Yes  Yes  Yes  Yes  No
4. Introduction: summary 
of the antecedents with 
reference to the literature
 Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes
5a. Information about the 
patient: demographics
Incomplete Incomplete  No Incomplete Incomplete Incomplete Incomplete Incomplete
5b. Information about the 
patient: main complaints
 Yes  Yes  Yes  Yes  No  No  No  No
5c. Information about the 
patients: medical, family 
and psychosocial history
Incomplete Incomplete Incomplete Incomplete  No Incomplete Incomplete  No
5d. Information about the 
patient: past, relevant 
interventions
Incomplete  No  No  No  No  No  No  No
6. Relevant clinical 
fi ndings from the 
physical exam
 Yes  Yes  Yes  Yes  No  Yes  Yes Incomplete
7. Timeline: important 
marks related to 
the diagnosis and 
intervention
 Yes  Yes  Yes  Yes  Yes  Yes  Yes Incomplete
8a. Diagnostic methods  Yes  Yes  No  Yes  Yes  No  Yes Incomplete
8c. Diagnostic rationale  No  No  No  No  No  No  No  No
8d. Prognosis  No  No  No  No  No  No  No  No
9a. Types of intervention  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes
9b. Adminstration of the 
intervention
 Yes  Yes  No  No  No  Yes  Yes Incomplete
9c. Changes to the 
intervention
 No  No  No  No  No  No  No  No
10a. Results evaluated Incomplete  Yes Incomplete Incomplete Incomplete Incomplete  Yes Incomplete
10b. Important follow-up 
test results
 Yes  Yes  No  Yes  Yes  Yes  Yes Incomplete
10c. Adherence to 
and toleration of the 
intervention
 No Incomplete  No  No Incomplete  No  Yes  No
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Pinto et al., 
2010
Jaiswal 
et al.,
2010
Carranza 
et al., 
2011
Sawai and 
Kohad, 
2012
Mansouri 
et al.,
2013
Kaushik 
et al.,
2014
Awartani 
and 
Tatakis, 
2015
Muthukumar 
and 
Rangarao, 
2015
10d. Adverse and 
unforeseen events
 No Incomplete  No  No Incomplete  No Incomplete  No
11a. Discussion of strong 
and weak points
 Yes  Yes Incomplete  Yes  Yes  Yes  Yes  No
11b. Relevant literature 
discussion
 Yes  Yes  Yes  Yes  Yes  Yes  Yes  No
11c. Justifi cation for the 
conclusion
 Yes  Yes  No  Yes  Yes  Yes  Yes  Yes
11d. Main lessons taken 
from this report
 Yes  Yes  No  Yes  Yes  Yes  Yes  No
12. Patient shared point 
of view or experience
 No  No  No  No  No  No  Yes  No
13. Informed consent  No  Yes  No  No  Yes  Yes  Yes Incomplete
Regarding the evaluation of the quality of the studies, 29 items from the eight studies included were verifi ed, 
totaling 232 cells according to Table 1. Of these, 46% were fi lled in with “Yes”, 40% with “No” and 14% with 
“Incomplete”.
DISCUSSION
Summary of evidence
The present systematic review of the literature sought to gather information 
regarding therapeutic alternatives for the treatment of interdental papilla loss. The search 
strategy used returned seven studies (7–12,14) on the topic, published in English, from 
the year 2010 until April of 2016. These studies came from the databases MEDLINE and 
EMBASE and one study was included after checking the reference lists.
Among the articles selected, six (7–9,11,13,14) used classifi cation systems that 
identify the type of defect. The most used classifi cation (four of fi ve studies) was the 
description by Nordland and Tarnow (15), one study used the Jemt’s (16) classifi cation 
and another used Miller’s classifi cation (4). The other studies (10,12) described the types 
of defects. These data shows that there is no consensus as how to evaluate this type of 
defect and how to determine which criteria should be taken into consideration at the time 
of classifi cation.
Regarding the main outcome evaluated, the reduction of interdental space, among 
the therapeutic modalities, six studies (7-12) used periodontal surgical techniques. Five 
of them (7,8,10–12) associated the use of subepithelial connective tissue graft to various 
surgical techniques. Only two studies (13,14) treated the interdental papilla loss with the 
application of hyaluronic acid gel. All studies reported positive results in regard to fi lling 
the interdental space. Two studies did not describe the results numerically (11,12). From 
this, it is possible to observe that no study presented a “gold standard” technique for the 
interdental papilla augmentation.
Although the search strategy was not designed to limit the types of therapeutic 
modalities, it only showed studies that propose fi lling the interdental space by increasing 
the size of the interdental papilla. However, some studies found in the literature, mainly 
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case reports, present multidisciplinary treatment alternatives for this clinical situation 
(20). Restorative dentistry, prostheses and orthodontics may, either exclusively or more 
commonly, together with the therapeutic modalities found in the studies selected in the 
present review, be part of the treatment of the absence of interdental papilla (20,21).
Limitations
Regarding the protocol of the present systematic review, one limitation may be the 
data estalished for the return of studies. The choice was made to evaluate more recently 
published studies, since 2010. In addition to gathering only current studies, the limit of 2010 
was set because, in 2009, a systematic review with a meta-analysis had been published on 
a similar subject (22). To our knowledge, this is the fi rst systematic review to approach the 
issue of the absence of interdental papilla specifi cally, and not root coverage in general.
The main limitation found, in relation to the studies returned, concerns the design 
thereof. Among the eight studies included, from the information presented by the authors, 
two of them (7,12) may be classifi ed as case reports and three (8,11,14) as case series. 
The methodologies of the other three studies (9,10,13) don’t have clear designs and may 
be considered case series or even uncontrolled clinical studies, according to Fogarty and 
Wardle (23). Therefore, the evidence is weak (24). Regarding the evaluation of the quality 
of the studies, more than half of the items evaluated according to the CARE Checklist were 
present, even if some of them were incomplete. Nevertheless, conducting the evaluation 
relevant to the type of design of the studies, one may consider that they are of good quality. 
29 items from the eight studies included were verifi ed, totaling the 232 cells in Table 1. 
Of these, 46% were fi lled with “Yes”, 40% “No” and 14% “Incomplete”. The lack of 
studies with pertinent methodology for the comparison of therapeutic alternatives, of the 
type of randomized clinical trial, is a concern. For example, without any calculation of 
the estimate of the sample size, defi nition of a gold standard therapy, randomization of 
individuals for different types of treatment and blinding of examiners, the use of the results 
of the studies returned should be used with caution for making a professional decision.
CONCLUSIONS
The present systematic review of the literature returned eight studies (7–14) on 
the therapeutic treatment modalities for the absence of the interdental papilla. Of the 
eight studies selected, six (7–12) showed different surgical techniques and, of these, 
fi ve (7,8,10–12) made use of subepithelial connective tissue graft. Two studies (13,14) 
used hyaluronic acid. The therapeutic results presented by the authors, related to fi lling 
the interdental space, were positive. However, it is necessary to consider that the design 
of the studies included generates weak scientifi c evidence to support making a clinical 
decision. While studies with a more appropriate design, such as randomized clinical trials, 
are not conducted to answer this specifi c clinical question, the results of the present study 
should be used with caution.
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